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Speckle tracking imaging in assessment for global and regional systolic function in

left ventricle in patients with coronary artery disease

Zhang Shaojie, Chen Jianghua, Gan Shufen, Yan Guohui (Department of Ultrasonography, Zhongshan Hospital , Xiamen University,
Xiamen, Fujian Province, 361004, China)

[ Abstract | Objective To evaluate the clinical value of speckle tracking imaging ( STI) by quantita-
tively analyzing longitudinal strain and left ventricular torsion in patient with coronary heart disease (CHD).
Methods Thirty patients who had at least one branch of coronary arteries with stenosis over 75% identified
with angiography and admitted in Department of Cardiology of our hospital during February to April 2011 were
enrolled in this study. Another 25 sex- and age-matched healthy volunteers served as normal control. They all
underwent STI examination. Two-dimensional images of the apical long-axis view, four-chamber view, two-
chamber view and left ventricular short-axis view at the levels of mitral annulus and apex were recorded. Longi-
tudinal strain, average total strain, left ventricular torsion, torsion rate and time to peak were measured.
Results In control group, the longitudinal strain was increased along with the distance from the base (P <
0.05). While, CHD patients showed significant reduction in the longitudinal strain, with the longitudinal strain
of different sections and the average total strain significantly lower than those in the normal control (P <0.05).
The average total strain value of —19% had a sensitivity of 86.4% and a specificity of 83.3% when it was
used to identify =75% coronary lesion. CHD patients showed significant reduction in the torsion, torsion rate,
and significantly delayed time to peak (P <0.05). Conclusion STI is a simple and reliable new method for
clinical evaluation of LV regional and global systolic function in patient with CHD.

[ Key words | speckle tracking imaging; coronary angiography ;ventricular function, left

Corresponding author: Chen Jianghuan, E-mail; ¢cjhxm@ hotmail. com

[BEEE] I, E-mail ¢jhxm@ hotmail. com
[f5%EHAR] hitp://www. cnki. net/kems/detail/51. 1095. R. 20121106. 1905. 016. htm1 (2012-11-06)



9535 B2 M £ = FE KB K ¥ ¥ IR
J Third Mil Med Univ

166 2013451 A 30 H

Vol. 35, No. 2
Jan. 30 2013

56U R0 3 BE YT Bk s 2 S i I DU I R IR T
Lewifa A s E X, B B AT G —4e .0 3 5
ARVEH T 0o F8 3 5 BE I 51y S 1 0 32 R A WL
FAZMAAR T, T 2H 2R 2238 8 AR H A PR A A
I PR N FH 32 30 BRI, = 4 88 75 3 2038 B B R R
(speckle tracking imaging , STI) | F — 4 F{% 380 L
R 2R BE R 138 BT , AN B2 7 2 A RO IR R s
SR, A R4 T8 53 A O LY ) 2238 Bl R AR S 1
TR iR FB Y ARBFSE A STI H AR K
D5 Lo £ O LA 1) 728 A A o0 8 $H R 32 5ly, 3P AR
H R SRRl s Dife , DL I R AN e 000 28
ZREIE B O S A DR D RE SR I — A T B PR B T
%o

1w

1.1 HR%

AR 2011 4E 2 -4 J1 76 I MR bl R B0 BT
SRR SRR IE S 2 /A 1 32 o 78 B 78 B BE = 75% 1)
LFTHRE 30 1], 21 1), 4o bk 9 1], AR 42 ~79(63.5 =
13.7) % . PEE IR 9k B 4 e 1 K & 25 ), 53 0 17 49, bk
8 il AF#Y 39 ~T1(57.5 £12.3) % . AYEH HIHERR U A
PRI O TSRS B 0o LRI 25 0 2 2L 4RI RS2 R 0 %6
T L 26— R PR AR T L4625 RS 125 75 (P >0.05)
(EL 200 % S LA BFE 2 4L U425 S i B (P <0, 05)
1.2 MBLH%k

K GE vivid7 % (0 2% ¥ M5 2 WX, M3S 53k, 4%
1.7 ~3.4 MHz, {5 > 60 ii/s, RGN E ST &4, wOEH
FYY TSk R S OB A L SRR R . R E TR
UL EMSE , S5 R 00, 3 402 ) 2 5 6 L R, SR 453 4
3 S 3 JE S OO A Lo 2 K DL I 9 0 TR W 3 2
S TR K L0 SR A IR B G, A7 G U
SRR AR — 30 R T R 11 6995038 22 3%
BHG 1 E TSBORIF ik (AVO) K SEB (AVC) B[R], 45 B 14 3
A EchoPAC 75 TAESEATBEALA T 7EBE A3 B ARG
T A R WO AU, T30/ 0 PR S 4% i 4 , 9 2
HRIX (ROT) S B , (1 55 0 JUR B — 30, 2 3B BRI , R4

B BE R ARAE 18 AT Bl LAY G\ 1) 7 A T3 3 S R
7 o e B AR % AR i R R R IR I ] SR Bl Bk it
1t X 4R g 0] 43 4 37 5 1o I ot 2 S 5L YD il KB S AR B A =
T7RE T % ) B o SRS 5 7 [ S A 7 T A 7 % J M 0 B (
FEMIEECARBL) 5 A sl R 3 Ik AL 7 5 28 1) s 58 v B 22 vl ) B B
Tz TRE,
1.3 it o

NiFH SPSS 13. 0 Geit 3R A #4743 4o TR PORR » £ 5
FIR . 2 HISE BRI ¢ kS, @t ROC i e 43 Hr
T FH (areas under the curves, AUCs) Fl1 2% 3540 ( Youden’ s
Index ) i 7 P-4 A 1 A8 R 02 IR S B 170 e A s 1 o

2 #R

2.1 240 S RS B4R R B LAk E) R R A He Ak
Wi B 2200 30 ILGA 1) 7 A8 8 g B71 (L, STT R4 ] AR 4l 4%
B 1 B S R R A R AL 4 A 1)
7 A F PGS 28 o 2R A8 R VT 44 R 5 993 197 AL A TS AH R 1 AR AR
Tt A7 Y B o 2L R T B ) 7 7 S S ARG, B
BB (P <0.05), W 1.2,£1,

Peak Systolic Strain
ANTESEPT

B 1 AL B A 48 HA 2 1o R 2 (4R

GS=-10.3%
Peak

B2 RECEREORKMYIEN 6L

x1 2AECEWHEBBRTROMNMNEDEENLE (% % +5)

20 5 n HiTa) B HiIRE fiu Ji BE T RE L
itz 2| 25
B oid= —-20.54 £2.46 —-20.43 £3.80 —19.47 £2.69 -18.06 £2.76 -19.70 £2.99 —18.40 £2.02
rh ] Bt —-20.04 £3.20 —-21.38 £2.42 -21.62 +1.69 -22.19 1.42 —-22.45 £3.04 -21.98 +1.85
DRB —-23.62 £6.50 —-21.63 £3.67 -23.13 2.6l -24.00 £3.86 -25.38 £2.90 —24.21 £3.40
g 2 30
LB —-16.92 £4. 19" —17.30 =4.88" -18.60 +5.37 —18.46 +6.49> —18.98 +4. 142 —16.43 +4.29°
i) B —18.07 £4.40" —16.48 £4.80" —17.48 +4.54b -17.10 £5.91° -19.07 +4.13P —18.41 £3.89P
DRB -21.07 £6.23% —-19.88 £6.63 -19.93 +6.24 -20.14 +£5.47" -23.17 +5.87° —-22.57 +5.49

a:P<0.05,b:P<0.01, 54 fR4rbix



9535 B2 M £ = FE KB K ¥ ¥ IR
J Third Mil Med Univ

201341 A 30 H

Vol. 35, No. 2
Jan. 30 2013 167

2.2 22 EMREITHE T RMEERARA A

9 191 20 72U 22 IS0 3001 349 8 I A3 e fe o 4 I S sk ARG ( P <
0.01) , s Za 3 4 0o 25 SR ARG f11 3 G R fa R A1 1) 3203
1, % IR W ] R S 35 4E3R (P < 0.05) , WL 2, Ze0h 384k
U f B EE 2O 2D AR AT TR R SR BeFE 8 s, M0 L
WCHRHT , U JRIKT-396 B 1 Ji 2 Ry AR, 40 JES 7K ST Nt s 1 i 2
il K3 MR 200 S BRI 5L A B i 26, T LB il
FENTE 28 00 0 5 00 JFE 33 2l BIp 81, L5 3K e B ) B AR —
o B4 e ke Sz F A Rl 2 B 100% P 26 FR A A2 20 1%
IRVTHE G fa B iR £k, mT AR HH i 22 () B L TR L 00 B 4595 A8 1 457
M AT Bt IR s 3, i T34k Ly, Bk lgnT
IR

K2 2HALEWREHFHENT RAEIEIRMOLLE (2 +5)
PR -t duiil RS Eiikigon
REAE (% ) B (deg) (deg/s) I 1) (ms )
@R 25 -21.99+1.23 15.71 £6.93 117.40 £35.59 420.33 +64.88
Wl 30 -18.14 £3.73P 10.58 +4.51°  87.52 £21.84"515.06 +62. 62"
a:P<0.05,b:P<0.01,%5 4 k2 bix

HHl n

I & AT KRR A, 4 & KR SRR R kA
L, QEMEALCEERBE AL VKGR ECERE
A AR

B3 ERALCEEFARAEHE

{SEGMENTAL Rotation (deq)

N Rot
Y, = RotR Approve

B4 ZrEIbEXRARREZER 100 % HEEE L EORKFERE
B

2.3 ARG IEHE R TN KRR T
MWAE
3 2o % P 4 SR AE 1 ROC 1 28 43 7 LA ST 359 84 17 25 fi
—19% KM =75% 56 ik 96 A8 (7 R AL Ky 86. 4% , 5N
83.3% ;4 TN 0. 888, B4R KL AN 0.697 (& 5) .

0.6

iE) 7

F 041 P

0.2 1

0 02 04 06 08 10
-4 5

BES WHMAOEFHDMER ROC HLE
3 it

FBEIZ RIS OISR I O SC . £5E
P Bl PRI DI S o 2 17 100 = AR A 2 AR L
5 T HERMR LA BERY T Betkas s e, i HLp R Y B
()58 BEI B 25 5) 2 BRI O LAY S2 IR, DR A2 A A 5
(1 WL R R RAR K, U B, P 2 A R e
BT 56 ko AL, A3 J0 ik e B 1Y = BE A Bl S
FU WU AR A O WUZE ST FI PR R R AR T Y
AEST o LS 2 R AR S R T B A5 B AR 1Y
I, BERE-F- 1 700 3 B AR I RE . EATB BR HR Y
Ao LR A ST AR A5 1 B PP O LR AR R B 2
AOBT AR, HAS 20 WL 2 22 137 K20 ik B A4z 3l 19 1
e, BLIC A BEARO I , AT LAPPAR O R 380 iz 31y, PR T
FATE R B A EAMIE S & L, A8
RO T, BERUB B ER S R IHR IS L AR
R BRSOV RIAT & 3, B R N A2 BEAR Al Tt 0 AL
HESCA T L, ELFE 2 3 5 a0 B0 2 B i Bl 6 2 H.
A LR TIEL . D\ 1A AL O LA S A gk 5 1)
RSP AR A WA S LR S S B (L, BT SO
JUUAFR P S TE AL 2B 1o 778 s R g S WL A A HE AR Y
REST, I ARALAS , 50 L e ELEAR G, 2 PP O L
JRRI AT DI RE R % A bR T R e g v A
WO BLis 3 5 0 U R s S 2k )
80% L)t

AT P g FE L AR S 1] 13 A2 ph SRR R 0 2R
PRI A, o 191 2 s A 0 JILTS B 2 1) 1 8 T A g 4
Jv s SR BRI , g 221 B A 1) 15 A8 A IO A L
WO B R, B B s Bl B B R RE S L
SR IR B 5B T 1 E O R R O LBR A5G . A e HRkIE
BT e B Y WO )RR — R R P
LPYEPE R, O AT O L2 AT ILET 4ER
PRI , 24 2 2 JU LR i 22 A A Ak ] 7 72 14 728 A



35 B2 W o= FE B K o
J Third  Mil

168 2013451 A 30 H

Vol. 35, No. 2

Med Univ Jan. 30 2013

EH BRI o (ENRE L IS B I RE O 2R B K 25 [R] B
R B 1) 7 AR B 55 i 2E R 0 39 BoAH b 22 i
Guiter i L Ak R A5, % S 1 ST B AR
s /D H o A8 TR R 33 SO LR AL AN SZ A 3R
A I A0 FE T34 507 AR 9 151) 2 5 At i 2 I B .
WA, 25 B G FE L

LIk 5 AW U e 1 AR dE” , B AT BT L
BFE "IN gt L 16 107 258 F2 W e ik i 28 e B )
PR RVRE S A R 25 TS bR 2 1, 3 2 FH O LA i 35 245
Fa Bz SRR e 1. ASHIF S e B0 DL 1 8y AR
— 19% Kl =75 % 5 ik dps A8 1 R AL Ky 86. 4% , ¢ 5+
i H 83.3% , 5 BHTHISE 45 BIEA B, i TREA
R AR A B — 20 X LA 5T 9 ) 1, AR P
N AR 5 AR BN KON [ A R R, A5 T5
KEEATLIRR AT

Te BTG 8 R e 2O ARF A F 3L Y
WEFIE Bl . A2 FRE I AL T IR E O AN R AILER 4,
NI 2 LT 4k S A T 9205 18 O 9 JIBE T ILET 4k 4
J, PRI 2 LA o 2 A 36 0 A 0 9 7K T 386 i e
5 DA e 1 “dr B T Bz Bl AR F
e L R R, A BB SN
Z U R G ST B 52 ), 10X O WILAS B 1) 80 46 M 4 i
B YREMKEAE O WL EE 28 R A IRBERT, SR e L
YRR BE T REAIG, O L 5% A 2 B Fis e it &
Pl AR PRI B A% SR U O JUL ) 5 AL 4 ) RE B AR
AT IS5 BN R 4 200 28 SR G £ B 0 L H1L
B R PR LA P 08AIG , ELATL G ik W B[] B3R | 55 4H 56
WG 1) g AR 3,

25 L PTIR  8R BE AGE R OR RS S i
MU I Sy AR W 4 Th g, HLBURE = TR 4
AR L BRI, Rl R e O 19 R L2 W 7 RO
K TE IR AL T —Fp oA iY B A SR A T

SE k-

[1] Chang S A, Kim H K, Kim D H, et al. Left ventricular twist mechan-
ics in patients with apical hypertrophic cardiomyopathy: assessment
with 2D speckle tracking echocardiography[ J]. Heart, 2010, 96(1)
49 -55.

[2] Artis N J, Oxborough D L, Williams G, et al. Two-dimensional strain
imaging: a new echocardiographic advance with research and clinical
applications[ J]. Int J Cardiol, 2008, 123(3) : 240 —248.

[3] fgFD, XU, B, 5. BARERGRERBORI O USSR

FRE B NIRRT [J]. P E BE AR EOR, 2007, 23(7)
990 -993.

[4] Liu YW, SuCT, Wang S P, et al. Application of speckle-tracking
echocardiography in detecting coronary artery disease in patients with
maintenance hemodialysis [ J]. Blood Purif, 2011, 32(1) ; 38 —42.

[5] BEY, 2. BEAGEERRARERAN IO B 20 =0 L)
BRI BRI Z8 5. B TR, 2009, 3(7): 1100 -
1105.

[6] Gjesdal O, Hopp E, Vardal T, et al. Global longitudinal strain
measured by two-dimensional speckle tracking echocardiography is
closely related to myocardial infarct size in chronic ischaemic heart dis-
ease[ J]. Clin Sci (Lond), 2007, 113(6) : 287 —296.

(7] MZEE, A0, 204 WA AR PR 56055 s R 3l Ik 2 i g
SCHEIL DK O WIUE A8 ) e AR R 2B LT ], AR TS SR 2 A K
2007, 16(2): 112 - 115.

[8] Liang H Y, Cauduro S, Pellikka P, et al. Usefulness of two-dimen-
sional speckle strain for evaluation of left ventricular diastolic deforma-
tion in patients with coronary artery disease[ J]. Am J Cardiol, 2006,
98(12) . 1581 —1586.

[9] Hurlburt H M, Aurigemma G P, Hill J C, et al. Direct ultrasound
measurement of longitudinal, circumferential, and radial strain using 2-
dimensional strain imaging in normal adults[ J]. Echocardiography,
2007, 24(7): 723 =731.

[10] EmiF, HLoMy, i, 55 B8 B RURF 0O B A
CABG = PCT RIRYTHIJE 22 E WA TIRELT]. BF = HEBE R,
2012, 34(8): 776 - 780.

[11] Kim HK, Sohn D W, Lee S E, et al. Assessment of left ventricular
rotation and torsion with two-dimensional speckle tracking echocardio-
graphy[J]. T Am Soc Echocardiogr, 2007, 20(1) : 45 —53.

[12] shfli, WWE, TH5, 5. 75 BERE R RARBORTEM A
Fe 3 O VAR R R B HL 5 18 B R iE Al PRAD 25 58 [T 1. o
FEAZRE, 2008, 24(8) ; 714 -717.

[13] Takeuchi M, Nishikage T, Nakai H, et al. The assessment of left
ventricular twist in anterior wall myocardial infarction using two-di-
mensional speckle tracking imaging[J]. J Am Soc Echocardiogr,
2007, 20(1) : 36 —44.

[14] kFEse, mote, BisE, & NP N S REE SE# Y
SEAR BRI O S I 2 B AR IS B [ ] b [ B 2 R
A, 2009, 25(7) : 1186 — 1188.

[15] BR, XK. BEABERHARMEE DU LR 220 30U
BUE[T]. PR BEFEAEOR, 2011, 27(1) : 57 - 60.

[16] Tsai W C, Liu Y W, Huang Y Y, et al. Diagnostic value of segmen-
tal longitudinal strain by automated function imaging in coronary artery
disease without left ventricular dysfunction[ J]. J Am Soc Echocardio-
er, 2010, 23(11): 1183 —1189.

(¥r#5:2012-09-15 ; f&[H :2012-10-21)

(®¥ £ )



